###### Strengths and limitations of this study

-   This study provides information on the relationship between smoking cessation attempts, motivators for quitting smoking and nicotine dependence levels for current smokers after Japan\'s massive 2010 tobacco tax hike. However, the impact of the tax increase on cessation attempts was not fully investigated because current smokers before the tax increase were not included in the study. No follow-up measures were taken to determine whether the study\'s respondents actually succeeded in their smoking cessation attempts.

Introduction {#s1}
============

Smoking is the leading avoidable cause of death worldwide. Many countries take action to reduce smoking-related deaths by educating people about tobacco\'s harmful effects;[@R1] youth tobacco control, including passive smoking control;[@R2] disseminating information on tobacco cessation programmes; and increasing tobacco taxes[@R3] and prices.[@R4] These policies and programmes appear to be effective---overall, the smoking rate is decreasing in developed and developing countries.[@R5] [@R6]

In the past two decades, Japan\'s tobacco tax has increased four times: in December 1998, July 2003, July 2006 and October 2010. The first three increases were relatively low---the price of an ordinary 20-cigarette pack increased by about 20--30 yen (about US\$0.2--US\$0.3) at each increase. Given the low taxes in 2008, tobacco was still relatively inexpensive (priced at around 300 yen (US\$2--US\$3) per pack). Thus, smoking prevalence among men remained high in comparison to other Organisation for Economic Co-operation and Development (OECD) countries.[@R7]

However, in October 2010, the price of an ordinary 20-cigarette pack was increased by 120 yen (US\$1.2), roughly four times the increase of the previous three tax hikes (or an estimated 40% increase in retail price). According to the National Health and Nutrition Survey in Japan,[@R8] the prevalence of regular smoking among men was 38.2%, 32.2% and 32.4% in 2009, 2010 and 2011, respectively, while that among women was 10.9%, 8.4% and 9.7%, respectively. Thus, these increases in tobacco taxes may have contributed to lower tobacco consumption in Japan, just as was reported in Western European countries.[@R4] [@R9] This may in part be attributable to the tax dissuading young people from smoking.[@R5] However, the precise effect of this tax increase on people\'s smoking cessation attempts in Japan remains unknown.

People quit smoking for numerous reasons other than cigarette price increases, such as health problems associated with smoking and antismoking social pressures.[@R10] [@R11] Nevertheless, in order to implement effective strategies aimed at encouraging smoking cessation among Japanese smokers, it is important to determine the varying roles of factors leading to smoking cessation, including smoking cessation attempts, motivating factors for such attempts, and the manner in which nicotine dependence levels affect these attempts. Currently, there is limited availability of information on this topic from current smokers who attempted to quit smoking. A Japanese national survey carried out in 1999 reported that personal health concerns and complications were major motivations for quitting smoking; however, this survey did not provide details on the type of personal health complications/concerns smokers had.[@R12] Another survey[@R11] reported on the factors related to smoking cessation in former smokers in rural areas of Japan; however, this study did not include current smokers attempting to quit, a population for whom there are little data available.[@R13] Additionally, these studies[@R11] [@R13] [@R14] were conducted before the substantial tobacco tax hike of October 2010, the effect of which has not yet been evaluated. In other words, there are few studies focusing on current smokers after Japan\'s 2010 tobacco tax hike. Although high nicotine dependence has been shown to be a strong predictor of failure to quit smoking,[@R15] the relationship between dependence levels and factors identified as motivators to quit smoking in Japan needs clarification. The present study, therefore, investigates the relationship between nicotine dependence levels and smoking cessation attempts among current smokers, and factors that current smokers identify as motivators to quit smoking following the October 2010 tobacco tax increase.

Methods and procedures {#s2}
======================

Study population {#s2a}
----------------

A self-reported questionnaire assessing smoking habits, nicotine dependence level and factors identified as motivators to quit smoking was administered to 9378 employees working at a company in Fukuoka Prefecture, Japan (as of 1 October 2011).

Data collection and measurements {#s2b}
--------------------------------

The questionnaire began with queries regarding respondents' age, sex and smoking habits. Individuals who had never smoked were not required to complete the rest of the questionnaire. Former smokers were asked to answer the following additional questions: (1) the brand of cigarettes that they used to smoke, (2) the age at which they ceased smoking (years), (3) their motivators for quitting smoking and (4) any pharmacological therapy used to alleviate nicotine withdrawal. In this study, the definition of former smoker is any person who had once smoked but currently does not. Current smokers were asked (1) to specify the cigarette brand usually smoked, (2) to complete the Fagerström Test for Cigarette Dependence (FTCD), (3) whether they had attempted smoking cessation in the previous 12 months ('No/Yes'), (4) to specify their motivators for quitting smoking and (5) indicate whether they were taking any form of medication for alleviating nicotine withdrawal symptoms (in people attempting to quit).

The FTCD, formerly described as Fagerström Test for Nicotine Dependence (FTND),[@R16] a standard questionnaire for assessing physical dependence on nicotine, consists of the following six items: (1) *How soon after you wake up do you smoke your first cigarette?* ('after 60 min', '31--60 min', '6--30 min', 'within 5 min'); (2) *Do you find it difficult to refrain from smoking in places where it is forbidden, e.g. in church, at the library, cinema, etc.?* ('No/Yes'); (3) *Which cigarette would you hate most to give up?* ('the first one in the morning', 'all others'); (4) *How many cigarettes per day do you smoke?* ('10 or less', '11--20', '21--30', '31 or more'); (5) *Do you smoke more frequently during the first hours of waking than during the rest of the day?* ('No/Yes') and (6) *Do you smoke if you are so ill that you are in bed most of the day?* ('No/yes'). In scoring the FTCD, the four dichotomous items are scored as 0 or 1, while the two multiple-choice items are scored from 0 to 3. The items are then summed to yield a total score of 0--10. The higher the score, the more dependent the person is on nicotine.

We assessed whether the following nine items were respondents\' motivators for quitting smoking with 'yes' or 'no' responses: (1) health problems experienced by relatives or friends, (2) personal health problems, (3) physician recommendation, (4) feeling unhealthy, (5) in the interests of better health, (6) their preferred brand of cigarettes was no longer available for sale, (7) the rise in cigarette prices after October 2010, (8) having a child (or grandchild) and (9) any other motivators.

Statistical analysis {#s2c}
--------------------

Of the 9378 candidates, 7899 (84.2%) returned the questionnaire. Of the 7899 participants, we excluded 302 with missing data for sex, age or smoking habits, 76 aged \<19 because smoking is illegal among individuals under 20 years old in Japan and 19 individuals aged 70 or older because of the small number. We excluded 2830 females because of their low proportion of current smokers (320, 11.3%). Thus, 4672 men aged 20--69 were selected for analysis.

Of the 4672 men aged 20--69 surveyed, 1116 individuals who had never smoked and 1268 former smokers were excluded from the analysis, since FTCD scores were available for current smokers only. Finally, we excluded 33 current smokers with missing data for any of FTCD components and four current smokers with missing data for cessation attempts or motivators for quitting smoking. Thus, the data of 2251 current smokers were analysed in this study.

Responses to the questionnaire were stratified according to respondents\' nicotine dependence levels, as defined by the FTCD: low (FTCD score ≤3), middle (4--6) and high (≥7). First, the proportion of respondents who reported that they had attempted smoking cessation in the previous 12 months (afterward, current smokers with cessation attempts) were expressed as percentages across nicotine dependence levels. Second, the proportion of the motivators for quitting smoking assessed by the nine items among the current smokers with cessation attempts was expressed as percentages across nicotine dependence levels. Third, we selected three motivators for quitting smoking by number of respondents and examined the relationships between nicotine dependence levels and each motivator for quitting smoking. A χ^2^ test was used to compare the proportion of respondents by the three nicotine dependence levels. Multiple logistic regression analysis estimated the OR with 95% CIs for the presence of each motivator to quit smoking in the previous 12 months, with low nicotine dependence individuals as the reference. We adjusted for age (10-year categories, 20--29-year-old group as the reference) in the model. Trend associations were assessed by assigning ordinal numbers to a total FTCD score (0--10). A two-tailed *p* value of less than 5% was considered statistically significant. All analyses were performed using SPSS V.19 (International Business Machines Corporation, Armonk, New York, USA).

Results {#s3}
=======

Of the 2251 current smokers included in our analyses, 913 (40.6%), 1005 (44.6%) and 333 (14.8%) had low, middle and high FTCD scores, respectively; 914 (40.6%) reported that they had attempted smoking cessation in the previous 12 months ([table 1](#BMJOPEN2014006658TB1){ref-type="table"}). The 20--29 age group had the lowest proportion of respondents with high nicotine dependence (7.5%), while the 50--59 age group had the highest (21.4%). In general, the older groups had more respondents with high nicotine dependence. The 50--59 age group had the lowest proportion (33.5%) of respondents with low nicotine dependence, while the 20--29 age group had the highest (46.8%). Overall, the groups with older respondents had the lowest proportions of those with low nicotine dependence.

###### 

The distribution of age, nicotine dependence level, and cessation attempts of the participants

           Nicotine dependence level\*   p Value                                                                                                        
  -------- ----------------------------- --------- --------- -------- -------- --------- -------- -------- --------- -------- -------- --------- ------ ---------
  *Age*                                                                                                                                                 
  20--29   N                             104       108       212      88       119       207      12       22        34       204      249       453    0.200
  (%)      (49.1)                        (50.9)    \(100\)   (42.5)   (57.5)   \(100\)   (35.3)   (64.7)   \(100\)   (45.0)   (55.0)   \(100\)          
  30--39   N                             125       125       250      91       160       251      19       44        63       235      329       564    0.001
  (%)      (50.0)                        (50.0)    \(100\)   (36.3)   (63.7)   \(100\)   (30.2)   (69.8)   \(100\)   (41.7)   (58.3)   \(100\)          
  40--49   N                             86        137       223      90       169       259      27       69        96       203      375       578    0.198
  (%)      (38.6)                        (61.4)    \(100\)   (34.7)   (65.3)   \(100\)   (28.1)   (71.9)   \(100\)   (35.1)   (64.9)   \(100\)          
  50--59   N                             101       87        188      95       159       254      39       81        120      235      327       562    \<0.001
  (%)      (53.7)                        (46.3)    \(100\)   (37.4)   (62.6)   \(100\)   (32.5)   (67.5)   \(100\)   (41.8)   (58.2)   \(100\)          
  60--69   N                             22        18        40       9        25        34       6        14        20       37       57        94     0.027
  (%)      (55.0)                        (45.0)    \(100\)   (26.5)   (73.5)   \(100\)   (30.0)   (70.0)   \(100\)   (39.4)   (60.6)   \(100\)          
  Total    N                             438       475       913      373      632       1005     103      230       333      914      1337      2251   \<0.001
  (%)      (48.0)                        (52.0)    \(100\)   (37.1)   (62.9)   \(100\)   (30.9)   (69.1)   \(100\)   (40.6)   (59.4)   \(100\)          

\*Nicotine dependence levels were classified according to results on the Fagerström Test for Cigarette Dependence (FTCD).

†FTCD score=0--3.

‡FTCD score=4--6.

§FTCD score=7--10.

The proportion of current smokers with cessation attempts among the low, middle and high nicotine dependence groups was 48.0%, 37.1% and 30.9%, respectively, a statistically significant difference. For each age group, the proportion of current smokers with cessation attempts was highest in the low nicotine dependence group. This proportion was lowest in the high nicotine dependence group. This trend was observed across all age groups. For the 30--39, 50--59 and 60--69 age groups, there were significant inverse relations between the proportion of current smokers with cessation attempts and nicotine dependence level. Among the middle and high nicotine dependence groups, the highest proportion of current smokers with cessation attempts was observed in the 20--29 age group (42.5% and 35.3%, respectively). Furthermore, in the group with low nicotine dependence, the highest proportion of current smokers with cessation attempts was observed in the 60--69 age group (55%).

[Table 2](#BMJOPEN2014006658TB2){ref-type="table"} shows the relationship between motivators and smoking cessation attempts within the previous 12 months by respondents' nicotine dependence levels. About half of current smokers with cessation attempts reported that their motivators were 'for better health' and 'the rise in cigarette prices since October 2010', regardless of their nicotine dependence level. Only 10% of current smokers with cessation attempts reported that their reasons were for 'personal health problems', 'physician recommendation' and 'feeling unhealthy', regardless of their nicotine dependence level. In the high nicotine dependence group, a higher proportion of current smokers with cessation attempts reported the 'health problems of relatives or friends' and 'personal health problems' as two of their primary motivators for quitting smoking. However, the proportion of respondents who cited 'feeling unhealthy' and 'for better health' was highest in the group with low nicotine dependence. Furthermore, in the group with low nicotine dependence, 'the rise in cigarette prices since October 2010' was the least reported reason, while 'for better health' was the most reported. No respondent in the group with high nicotine dependence reported 'having a child (or grandchild)' as their motivator for quitting smoking.

###### 

The proportion of respondents who replied that the motivator is related to the smoking cessation attempts in the previous 12 months

                                                Nicotine dependence level\*                                                                  
  --------------------------------------------- ----------------------------- -------- ----- -------- ---- -------- ----- -------- --------- ---------
  Health problems of relatives or friends       24                            (5.5)    21    (5.6)    8    (7.8)    53    (5.8)    0.489     0.469
  Personal health problems                      35                            (8.0)    33    (8.8)    12   (11.7)   80    (8.8)    0.372     0.805
  Physician recommendation                      39                            (8.9)    33    (8.8)    12   (11.7)   84    (9.2)    0.407     0.950
  Feeling unhealthy                             82                            (18.7)   33    (8.8)    7    (6.8)    122   (13.3)   \<0.001   \<0.001
  For better health                             244                           (55.7)   176   (47.2)   55   (53.4)   475   (52.0)   0.028     0.018
  Stopped selling my brand of cigarettes        7                             (1.6)    9     (2.4)    1    (1.0)    17    (1.9)    0.999     0.965
  Rise in cigarette prices since October 2010   207                           (47.3)   209   (56.0)   51   (49.5)   467   (51.1)   0.092     0.023
  Having a child (or grandchild)                24                            (5.5)    26    (7.0)    0    (0.0)    50    (5.5)    0.088     0.243
  Any other motivations                         33                            (7.5)    33    (8.8)    5    (5.8)    71    (7.9)    0.963     0.929

Age (by 10-year age groups) was adjusted by multiple logistic regression analysis.

\*Nicotine dependence levels were classified according to the Fagerström Test for Cigarette Dependence (FTCD).

†FTCD score=0--3.

‡FTCD score=4--6.

§FTCD score=7--10.

Age-adjusted logistic regression analysis indicating the associations between the three selected motivators for quitting smoking and nicotine dependence levels is shown in [table 3](#BMJOPEN2014006658TB3){ref-type="table"}. 'Feeling unhealthy' was negatively associated with increases in nicotine dependence levels; the OR was statistically significant for medium (OR=0.42, 95% CI (0.27 to 0.65)) and high (OR=0.31, 95% CI (0.14 to 0.71)) nicotine dependence levels. 'For better health' was also negatively associated with increases in medium nicotine dependence levels (OR=0.71, 95% CI (0.54 to 0.94)); however, this association was not statistically significant for individuals with high nicotine dependence (OR=0.88, 95% CI (0.57 to 1.36)). 'The rise in cigarette prices since October 2010' was significantly positively associated with an increase in medium nicotine dependence level (OR=1.44, 95% CI (1.09 to 1.90)); however, this association was not statistically significant for individuals with high nicotine dependence (OR=1.24, 95% CI (0.80 to 1.92)). Furthermore, trend associations assessed by assigning ordinal numbers to a total score of FTCD (0--10) for all three motivators were statistically significant.

###### 

Nicotine dependence level and age distribution for the top three motivators that related to the smoking cessation attempts in the previous 12 months among current smokers

  Motivators to quit   Feeling unhealthy   For better health   The rise in cigarette prices since October 2010                                                                                
  -------------------- ------------------- ------------------- ------------------------------------------------- -------------- -------------- -------------- ------------- -------- -------- ----
  *Age*                                                                                                                                                                                       
  20--29               N                   18                  7                                                 1              57             37             5             56       58       6
  (%)                  (17.3)              (8.0)               (8.3)                                             (54.8)         (42.0)         (41.7)         (53.8)        (65.9)   (50.0)   
  30--39               N                   22                  9                                                 2              64             47             11            63       52       10
  (%)                  (17.6)              (9.9)               (10.5)                                            (51.2)         (51.6)         (57.9)         (50.4)        (57.1)   (52.6)   
  40--49               N                   16                  10                                                1              49             38             16            43       55       16
  (%)                  (18.6)              (11.1)              (3.7)                                             (57.0)         (42.2)         (59.3)         (50.0)        (61.1)   (59.3)   
  50--59               N                   23                  7                                                 3              63             48             23            41       41       16
  (%)                  (22.8)              (7.4)               (7.7)                                             (62.4)         (50.5)         (59.0)         (40.6)        (43.2)   (41.0)   
  60--69               N                   3                   0                                                 0              11             6              0             4        3        3
  (%)                  (13.6)              (0.0)               (0.0)                                             (50.0)         (66.7)         (0.0)          (18.2)        (33.3)   (50.0)   
  Total                N                   82                  33                                                7              244            176            55            207      209      51
  (%)                  (18.7)              (8.8)               (6.8)                                             (55.7)         (47.2)         (53.4)         (47.3)        (56.0)   (49.5)   
  OR                   (reference)         0.42                0.31                                              (reference)    0.71           0.88           (reference)   1.44     1.24     
  95% CI               0.27 to 0.65        0.14 to 0.71        0.54 to 0.94                                      0.57 to 1.36   1.09 to 1.90   0.80 to 1.92                                   
  p for trend                              \<0.001                                                               0.018                         0.023                                          

OR and p for trend were calculated by age-adjusted multiple logistic analysis model.

\*Nicotine dependence levels were classified according to the Fagerström Test for Cigarette Dependence (FTCD).

†FTCD score=0--3.

‡FTCD score=4--6.

§FTCD score=7--10.

Discussion {#s4}
==========

This study investigated the relationships between nicotine dependence level, cessation attempts within the previous 12 months and various motivators for quitting smoking among male current smokers after Japan\'s 2010 tobacco tax hike. Three major findings emerged. First, 40.6% of current smokers had attempted smoking cessation within the previous 12 months and nicotine dependence levels were negatively associated with the attempts. Second, respondents\' motivators for quitting smoking differed according to their nicotine dependence levels. Third, the proportion of current smokers with cessation attempts who reported 'the rise in cigarette prices since October 2010' as their motivator for quitting smoking increased with nicotine dependence level.

A national survey in Japan in 1999 showed that 64.7% of current smokers and 41% of former smokers acknowledged concerns or problems related to personal health as motivating factors for stopping smoking, respectively.[@R12] Furthermore, these motivators were ranked as the first and second leading factors for current and former smokers, respectively. Previous studies[@R10] [@R17] have also identified personal health concerns, including mild-to-serious personal health problems, and a fear of future illness in the absence of immediate health concerns as predominant motivators for smoking cessation. The present study revealed the relationship between smokers' nicotine dependence levels and motivators for quitting smoking.

In Japan, smoking is still not as restricted in public spaces as it is in some other countries.[@R18] In addition, the price of tobacco remains lower than in most developed Western countries.[@R7] However, in 2003, the Japanese national government enacted the Health Promotion Law, which requires public facility managers to endeavour to protect non-smokers from the environmental effects of tobacco smoke. Since then, greater restrictions have been placed on smoking in public spaces. In addition, the national government increased the tobacco tax in October 2010. The results of our study suggest that individuals with medium and high nicotine dependence attempted smoking cessation because of the tobacco price. The present findings imply that further legislative changes increasing the cost of cigarettes could be effective in helping people quit smoking.

This study has two major strengths. First, it was conducted after the massive tobacco tax increase in October 2010, the effects of which could not have been evaluated in previous studies.[@R11] [@R13] [@R14] The approximately 40% price increase constituted the highest in Japan within the past two decades. The prevalence of regular smoking among men and women decreased significantly after the price increase.[@R8] A 1-year follow-up survey conducted from 2005 to 2006 in Japan[@R14] showed that 23% of smokers at the time reported that they had attempted to quit smoking at least once in the previous year. In a US study,[@R19] 29% of respondents reported that the 2009 federal tobacco tax increase helped initiate their attempts to quit smoking. In this study, 40% of current smokers reported that they had attempted smoking cessation in the previous 12 months. It can be hypothesised that the increase in tobacco tax changed smoking cessation attempts among the Japanese male workers included in the current study sample. Smoking cessation attempts may have been affected by the extent of the tax increase and the resulting rise in cigarette retail prices.[@R3] [@R4] [@R6] [@R9] Further examination of the influence of tobacco tax increases on smoking cessation in Japan is required.

Second, this study revealed that the reasons for smoking cessation attempts vary by nicotine dependence level. High nicotine dependence strongly predicted failure to quit smoking[@R15] or the cost-effectiveness of smoking cessation programmes.[@R20] As an employee who feels ready and capable of changing his behaviour has needs and preferences that significantly differ from one who is not at that stage,[@R21] workplace smoking cessation interventions that employ only one method[@R22] do not generally have positive effects on the smoking cessation attempts of all employees. The current results showed that nicotine dependence is related to motivators for smoking cessation attempts. Thus, the efficacy of any smoking cessation intervention can be improved by considering the target group\'s level of nicotine dependence.

Four major limitations were identified in this study. First, as this was a cross-sectional study conducted retrospectively, the participants may not recall all attempts for smoking cessation in the previous 12 months. However, we can interpret that their intention to quit is low when the participants do not recall their attempts. Therefore, excluding the quit attempts that the participants could not recall does not affect the interpretation of the study results. This study was conducted in October 2011 and analysed current smokers at that time. Thus, the temporal relationship between the exposure and the outcome should be evaluated cautiously. However, because the subjects of this study were current smokers at the time that this study was conducted, we believe that fluctuation in nicotine dependence is negligible. Thus, temporal relationships between nicotine dependence level and the motivators, and smoking cessation attempts, do not affect the interpretation of the study results.

In the USA, longitudinal studies have been conducted on the effects of a 10% increase in the retail price of a pack of cigarettes (following the 2009 federal tobacco tax increase);[@R19] however, in Japan, prior investigations of the relationship between retail prices of cigarettes and motivators for smoking cessation among current smokers in Japan were conducted before the 2010 tobacco tax increase.[@R11] [@R13] [@R14] Thus, the effects of a single 40% increase in retail prices of cigarettes in Japan are still not sufficiently clear. Further, the association between the number of cigarettes smoked per day and smoking cessation has previously been elucidated;[@R13] [@R14] [@R19] [@R20] nevertheless, evaluations of the link between reasons behind smoking cessation and precise nicotine dependence are limited.[@R4] Although temporal relationships between the tobacco tax increase and smoking cessation attempts must be carefully evaluated, the method employed for measuring nicotine dependence in this study was widely recognised. A longitudinal evaluation that considers the amount of tax increase, nicotine dependence and smoking cessation attempts must be undertaken.

The second limitation is that those smokers who successfully quit smoking before October 2011 were not included in this study because physical dependence on nicotine assessed by the FTCD was available for current smokers only. It is rational to hypothesise that smoking cessation attempts are stronger in smokers who successfully quit smoking than in smokers who continued smoking. Thus, the association between smoking cessation attempts during the previous 12 months and nicotine dependence may be underestimated in this study because the participants in this study were smokers who continued smoking until this study was conducted. This means that the exclusion of the smokers who successfully quit smoking before this study does not influence the interpretation of the results. However, we could not estimate the magnitude of the association between smoking cessation attempts during the previous 12 months and nicotine dependence among the excluded participants. A longitudinal evaluation to investigate the impact of the nicotine dependence level and success in smoking cessation must be undertaken.

The third limitation is that the study sample consisted of only male Japanese workers at a specific company. Therefore, the data analysed were not necessarily representative of the total population. However, we can perhaps assume that the current results have broader applicability to the development and design of workplace smoking cessation interventions, as all respondents in this study were employed on a full-time basis.

Fourth, socioeconomic status was not analysed in this study. It has previously been reported that socioeconomic status, especially income, is related to attitudes towards smoking cessation.[@R19] [@R23] However, the influence of wage differences on smoking cessation challenges could be disregarded in this study because an age-adjusted analysis (multiple logistic regression) was performed. Income levels are strongly related to respondents\' age because of Japan\'s traditional seniority-based wage system, which had been adopted in the participating company. It has previously been demonstrated that lower education levels, income levels and cigarette consumption are associated with perceptions that the tobacco tax increase is helpful in aiding smoking cessation.[@R19]

In conclusion, the efficacy of smoking cessation strategies can be improved by considering the target group\'s nicotine dependence level. A longitudinal evaluation of strategies focused on current smokers with high nicotine dependence levels should be undertaken.
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